Activation of mitogen-activated protein kinases in in vivo ischemia/reperfused myocardium in rats.
In this study, we investigate the in vivo activation of mitogen-activated protein kinases (MAPK) as important signal transduction cascades observed after myocardial ischemia/reperfusion. Myocardial continuous ischemia and ischemia/reperfusion was produced in Wistar rats. The activities of MAPKs in the ischemic and ischemia/reperfused regions were measured using an in-gel kinase assay, an in vitro kinase assay and Western blot analysis. Activator protein-1 (AP-1) DNA binding activity was determined using an electrophoretic mobility shift assay. DNA fragmentation was detected as DNA ladders by agarose gel electrophoresis. The p46JNK and p55JNK activities of continuous ischemia were significantly increased at 30 min (5.9 and 4.2 fold, respectively P<0.05). Coronary reperfusion increased both p42ERK and p44ERK activities at 30 min (3.0 and 2.3 fold P<0.01), and both p46JNK and p55JNK activities at 30 min (1.4 and 1.7 fold P<0.05). The AP-1 DNA binding activities of continuous ischemia were significantly increased at 1, 3 and 7 days (28, 21 and 17 fold, respectively P<0.01). Coronary reperfusion markedly decreased AP-1 DNA binding activities at 1 (41%P<0.01) and 3 days (48%P<0.05). Myocardial DNA fragmentation was considerably more enhanced by reperfusion than continuous ischemia. In conclusion, our present work provides the first in vivo evidence that ERK and JNK are activated by reperfusion from the activities of continuous ischemia. These signal transduction mechanisms may be partially responsible for the myocardial injury.